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w m m 

[0001] *&wn. =t~- j rrsy®.f$.mzm-rz>i><Dx&>z> 0 *&wn%in&m^iz 
Steffi 

[0002] ^.*mftmmz*3mmm\E\&<D£bftzmmt&^ 

)&£Sfe&^ % £^CMP(Chmeical Mechanical Polishing) J; 9$!^ 

cMpmzzzmm^mttm^xzbtez&miktf'tfmtteZo 

^«»mp B ptt£^#£*vTV >5 0 

[0004] ^<d£? ^mm^m v ^tts® mmmm (imd) ^^m^Tiife^ (pmd) o 
xotem+wma^ &btez>&Mnmt. mm^m^mt, »in B pttoi6i±^ 

[0005] z<d^x\ &m<Di/y%mttw%m^^bh$>m£nxztitih ^v^munn- 



WO 2005/014743 



2 



PCT/JP2004/0I1I3S 



[0006] MJ3&tt»«^<0«i#±#^^ 

: 2002-75982^^ 
[0007] ±IEL^«fc5^^y^K^(C^^*{^^^<, VKod^^&^^n 

[0008] ro^jcti fcSE*&£ft;fc#8rowu TKyr^/w^if is*mm^<o<& 
iku i>L<«*PM#ffl^T*e, #i;Ui5o < C8o%RH-e3o#p^ ^s-rs^-cfes 
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[0009] ftnxmtojjmz&h-rs -m&)te>i)* l &m<omm-eiz, vm&mm.te 
[ooio] is])*nm&mmmmtem^x&mmmmm&m&£ttk$s ~>v*k 

tt*©«^asy-*/<-*M^ ^mm^mmmkvxmmu^^m^h^c z 

[oon] *i8^tt, mrA^A^rf^^sm^ T-th^yi/y^it&vo, &*.TFirtmi& 
[0012] */c, *«w©^y*K*t^tt, itm=-^^mj£#>&> s«-bn:fc*u 
[0013] *fc, *&mfc&z>¥mfc%imte. mu^^mm^mmmmmtvx^ts^ 

[0014] $5>(C2|5:|gKtJ:j;5^y*«*t3|s|.(Z>3K5t&tt, StflB^^-^^^l^^SSO^C 
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[0015] ±tELfc«W&ft*<&^^ 

[ooi6] sbt^^sgp^^^vte^ 

[0017] SbKte, *5gPJ](^5l5^v-y^lC^<Di!i^^lt-<-C, ^mSSrig:<-r5w<h 

[0019] [iai]#%^i2(D, 

[02]###J2tf>, m^;^yy^><D^m^tz.^)^m(DiR^^Y;V(DW:± 
[0020] t^UT/V^I^^V^^^) 

^^t&m*. 0*L<(iri5-^^:(i) xm£ti%m<ote^m&&^t*i><Dx&> 

Wbi] 
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(1) 



[0021] ±flsa;tK R't4, fcmu+*iz\-zMmm~z<r>T>v*;vm i *$t'r& s K&maL 

p> q. *5£t>*rte, Z:ftZ:1ClOlZtz.mX*h«), 0^p + q + r^3-Cfc5 o 
[0022] rc-e, —M&ttl) ^^oV^TR 1 ^^/^S-efe , !), R 2 ~R 4 frfttE'tZ>Wr&ia$. % 

[0023] *&mz.&ttZtfVT/V*/\,i^l?^fc&Vi>ti, TIE (2) £fcte (3) m^ti 

Mk2] 



[0024] ±!Bi£<K R 6 -R n «u #^^5ttC7Km^^*^:«J^^l-3(OT^/WS^ 
-T^, R 5 ^R 6 ^|U^^7K^^fe^^itt^<, R 9 -R n ©i"-<-C/6S|HlNF^7KmT-fe5 

[0025] rr-c% -^(2) R^^R^v^^^TK^jg^-efo^, 




(2) 




(3) 
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[0026] *38Wfc*JVvCI4, ±IB-«aS(l)^ (2)£7I:{4(3)OV vf tlfi\ b&^til)- 

[0027] *&wiz£z#))i/ ! 7-f>ih&m*, ^-^s?i&j&m<Dmn ) &, ^i^tv^- 

(1) <&*WJjgU£te, *3«tU ? ±IH-^(2) (3) <^5ibo/>^<^ia 
<Os ^¥^^4(4100-50, 000-efc5>rt^^L.<, 1, 000-20, 000T?fc5 
[0028] ^tih(D^VT/^J^9^^ g 93©ii#0>#y S^lf 

3 

yr^/V^^V(7)^^{4^T/^y^^an^^(R 5 R 6 SiCl —^^(3) 

2 

^Wi^t^yr^/i^i^^ 

ci) jeu-crnfepo^^ittagb^sr&tp Ttfyr^/w^-y* >©#^ict4^ne> 

[0029] 7t^>y?yfr,^i 
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[0030] *«w^*3v >r> T±h*'>is7><t&mt, m&<nu\z\m$Mu, 0^^200 
<dx, n^t-r^yv^num^mm^cx, T^v*^*7^\t-&m*m®\z.m 

[0031] ^T/1^/1^7^V^^ 

[0032] t^o^fe^&vvtte, ^yr/u^^if^^^t-^ps^iilpj^^t^/ 
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mi r mtm^mtfj:<o, mimtmm^thXL^ot^o?j\mt^ti 0 ztuz 
i-x^byy?xt&KM<mk<D*?amftMtfim$E.Tu %:<D'<k<Dfm.-7°tt 

, ^/H-yrirh^^^x ^/vhyr-feh^>7>-> ^b^ybVT-tb^yy, 

^n^v'hyT-fehdr^^. n-^h^r^hyT-feh^^V, i^/V^Tir^^>7 
i/^/lsi/T^b^y^y^. *Mvs°xi}£>V*yT J zY*r*y*yyy, Vn-Zff-tVitT 

[0035] mrn^rn 

\,^fs&#mfem*m\,^t7!)m*^\ ^x^mmmmtLx, ^<y±y^ b 

tvz^y, ^riyuy^ ^~^-?v^yM.y, v^^vw^-t?:/, hU^/W^if >\ hV^'f- 
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[0036] 40*MfrM 

r^^t^)^mm^mn^^h\m<-r^-t^x^ 0 ^(D^^mimt 

[0037] *mwKte^^xmz&&i,\,^iLm\:tttes vn^^^Ky^i/^-^iM 
Wk&to, itfznzn**;^-m&kLx^tf&m&fcx2bZ> 0 -*t«s #y^i- 
y**y-4h*%<SU4k&VoXhoX, £btt<Dffim* \&p*~>m (Si-o^) £ 

^tpg^-rs^sri^o ^^ym^mmtL-xi-i, Mtfcmazhv^^yu* 
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*/y/\s**i/i/n*^=.jv-&*$ifim-f bin** zz-c w)T^])^mt\^ twjv 

[0038] C(Dj;9/j^P*^gl^#y^u:x^ 

HO- (CI I CM O) -L-(SiR' -O) -SiR* (A) 

2 2m 2 n 3 

[0039] *»M(cfflv^fen5^n^s/»^^#y^u^^>rK^#»o^*»4»»i: 
RRje&ixfcv^ loo-io, ooo-efcsr^^uc 350-1, ooo-efcsr^j: 

[0040] rcDip^^n^^s^W^y^^w-^^^K^b^i-fev^T, ^y^u^ 

m*^«^w>^^$B^oa*^3o-9o%-cfc§^i^^b< > */c^y 
[0041] ro^^^n^^s^^TKy^u^^-rK^-a-^^UT, 

a-[3-[l, 1, 3, 3-xh7y^-l-[(hy^^y/l^)^^]^n^-y-^]7 p 
Pt p /l^]-co-tKndri/-7}fy(^v— 2, 3 — As) % fcRci=5r'£/(/}sy;E.^"U'i/2j"" 
^^yntf/W/Ky^^vya—V, Gelestft(#H^^/W^TM)©iMCR- 
C13^^tfbttS 0 

[0042] itf^ (^^)T^y^^^^^m^^^J;t^*a^^^^6S¥J;t)51«tL 
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[0043] 4HL r #<mtfftm&fc-?hz>m&, wzyr-&mizmmte<, j^y^x 
[0044] wwv^wt^T^mmm^^^m^^m^^/^-tvx 

W\ ***!J/HM?7K *fi*V/\'Wt^ < ?-sl's WW^WLn-ZfJ-JV, MMtV&xrTf 
*7K pWy/l^t-^/K T*!J/Hft*?7K TW/Vfkx&H', T*V;l>Wtn-z/?- 

[0045] #38W tussive, &^lkttbLXm^^k(D^%(*#)T?ysi>m^x : T^m 

m^tc^mm^m-r^^—tLxi^ rw/vm, ***v/\'Wt, 2-fcKn**> 

b\s^WL&fat>m-£l,^\ 
[0046] SUfe^LT, *;\sy$*^frm&£X$/%tc\%jmtM>*, m&M&fc-£fcte&M'&fc 

(Dmm^m^m-A-i-^bhx^o tfy^fy^m^^&'p^bh 
[0047] m&fcf&ft&2mu±i?i£-rz>m&ia-z, ^h(o^<bh-m^^^;v 
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[oo48] £'4W<mbLxm\<^zk<Dvzz. w)T?yjv&=.*7-;\s'&'&m^tLM 
9&mwm&'&ztc#>^ m&&f&ft&mf&-r2>^s-?-mzMisXo. oi^% 
[0049] minimt\^xw)r^v^^^m^w^m^^m^^<Dm^mm 

000&>±.-r*1bZzkt>mt&,<s 10, 000Sl±X&Z>zktf&mi£^\ 
^•4(^800, OOOJ^T-efc§r^^0*L< % 200, 000£kTXtbZ>Zk&&<Om3il,^ 

o 

[0050] >MB3UU:*5Vvr* ^^y^ife<0«^tt^&*^nh>il43j;tMy^nh^iftti 
[0051] 

[0052] a-TVf^ittiEfeftl 
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tit. R!t^iS:m^^<Dxxni-^^\ 2m^x±<Dmm. m^.^vr^/^>9 

%m<5n&te. &m<o%im%Txft?zbfrxz?>i)K Mj&£tizmmmm*^m 
temmm*Am^*tiz>^b&m<*ti#>iz > *fm»m*.+. m?u*mmnm% 
xnttteZTfRfczfto-btw^^o 

[0053] IE^&#£S/&££**:_k-e, ^^©^^^^^#60 

[0054] r^h^^y^it^m^^mn, ^mm^m^m^mm^^m^^ 

jKUT/i^/v^1f>'fk^<^S*lc»LT40m*%^T^fflv>6C^d^ 
[0055] *38KlJ:<t5#7LK^©^nfl:tt, «©^?LW^*S6*tt 
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[0056] m&<n&!& / A<D<£fimi* s @ ftki-z=-?4>yM®<Dmmz&vxm 
[0057] vwmm<»wpfe 

o 

[0058] mmmmzMi-z^-^isymj&m<Dmtt%mb^xi^ ^^<o^^ m 
[0059] mmmmi^f&ztitimjtimnmf&te, &m<D&m%*xmM£ti% 0 

or, -mzntDfrzmf&m.m£<oi>i&<-i-z>z.b&x%, -m^so'c^r, 

, mj&Um*250X:£J<±.XhZ>^bl>m~£L<, 300°C&,±Xh^b^XWi£.^\ 

m^mmim^um^m^^K^xmt^^K-m^i^-umx^o 
tiKx^xiin<Dmmth^^m^^h<Dmm^m^b^x^ 0 v^u^h 
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zfcm^mmn, o. 5&m%&.T* »*L<f*o. 05&m%uTx-hz> o 

[0061] ±|B*|j«XStwJ;t>, ^UTy^/^^Vcf^SiH, SiR(R:j^b7M§g):i3j;T>* 

^^nm^tm(Dmmm^±^-r^^mm^z^zb^h^o sih^s 

[0062] ^P^^^^^y^K^Ofdl^tt^^-rt, *<Z>&&fiiO. 5-1. 6g/cm\ 
»*L<«0. 8-1. 4g/cm\%:<D?7*y?m$f-mmm. 0/im^±, «F*b<tt5 

^yv^«um^^^ti^siH^tcnsmR^mt^mm^m-r)m^b^ 



WO 2005/014743 1 6 PCT/JP2004/01 1 135 

*L<li25-75JBR-?-%, X&Z 0 £fc, SiN*i^^LT^i-^Si-^^il:(i5m^-% 

urx$>z> 0 mi&'&'&htiz>i>'})j}Km<Dm£{z, %<D&fr&mv>m&iz&<oxi>R 

teZAK 0. 01-5/zm, $7*L<«0. ¥£{fctf>JSHW 

[0063] *&w\^^-^is?i&i&fy<D®.m^^x\^ m^imtu^m^^tzm 

[0064] tfcoT, CMPfe^J:^ga^^[^*x^m^^«^^i#ffliiff^n B p^ 

[0065] £<btc> ^B^^^s^y^SM^^s -to-^hy^^^^-efcs^yr/^^^ 

^oM^5>(SiH, SiR) {cJ:?>^S^-^^K'l4<b^^^ti x 

[0066] *&wK£&>v*mtfm-z. muuz&o\zfc&m<nh<Dxm, ^co^yynm 
&7r;-rb\^m&&-b^-rz>o &%:<D^v*njm<nm&, zco^ywmmmteo. 5 

— 1. 5nmnmX&Z>o 

[0067] zl(d&o\^ fr&wKx&yvxmtmx&^i/vzmm^&^x, mmw 
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[0068] tfH, *&VHz.±Z>i/»*m4Wl±. ^r>f*^^4ri*i<i-6wi:*5-e#S. rilliT 

[0069] *«93S:0iJSrfflv^ttiW't-S^T«>ii«5T*>6 o fyaMttteW-fSIMIJ 
[0070] (tKU ^?vI^>^-frV(ft-fr fife) 

lAtfc, SJES»©£E*«:l. 0kg/cm 2 KiaMU R^rtOjB'&ttiftjflWCJJ: 

RJ&#JEE#«rTtf\ §l#tt#*^a*«r«FfBK:il^|llli!*:#ii^, ^HW^T^^T 

U »a?3200mlSr^7h o ^<aKi^—^— «rfflV»*Cfcry^VSr«*L7ti:M, &}340g 

[0071] ^ibftfctfy^/Vv^Vc^^^ 

^^(WT, IR*^M^V^)&SIJ£UfcfcM. 3350cm _1 :}3j;UvL 200cm" 1 
#jfi<DN-H^l^i^<KlRs 2900cm" 1 *3cfcU ? 1250cm" 1 ^Si-C^-^^S<3< 
RiR, ^Xm020—S20cm~ 1 (DSi-N-Si^K&^<m.WUibhtltc. o 

[0072] (7KU^/^>^V(D^fflV^->U^Wflg(D^) 
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/WT-fex-MWT, PGMEA£vv?)15g(CigAU m,m&m#W%.T-ex*-y- 

U^:7^W*— (TK'<i^y*tttt)-Ci*iBLfc. ^^Srit&lO. 2cm(4-<fV 
J¥£0. 5mm©->!J3y!)iA- ±(^^^3— 4rfflVvC, 1500rpm/20 

h±-e3#ftf»U £(M-!&®^cfcK24P#ffl*y-:ww-Af*9 (23^*111^4 
0%) fc»«U!:, #cfi£t&, tt«£*£Hft*350t;/30#|fflfcjjfcU S/U*K««r 

[0073] '&btltzisV%WV&<niRX^?hM*mUZ^b&*)"T!&>Z>o 1050— 1200cm" 1 
#a£, *5<fcU5450cm" 1 OSi-O^^S<S<Piil|X > 1280cm~ , *5«fcU*750cm~ 1 <DSi 
-Cfct^lCS^OfcHX, 2950cm" 1 (DC-H^^(cS<5<fSJ|X«^P,tL, 3350cm" 
1 ^J:t/1200cm" 1 (DN-H^^S^<niiJ|X^^^:LTV^Co IR^^fvl^^C 
LT, II]2^1%fc9&fc 0 — ;?#fiJl£-? % 1050-1 200cm" 1 fl-ia^Si-O^^S^ 
<«JK(Pl)<&DBBtt:, 1280cm" 1 <DSi-C^{cS^<fKl|X(P2)(O®a^W:$ritm 
Lfc£r3, (Plffi^)/(P2®^)«17. 0-Cfeofc 0 

[0074] #e>^yt^y*RjR©i¥fliiSrfTo^:^^, immm*2. 90, 4i g /cm 3 , 

F*3«^fi50MPa, *9**RMWtt3tf m#±-e*ofc. £fc, ft<b*lfc§l«:i& 
*23^W^M«50%^^ t p{ciaiM^Bbfc^.S«it^«^aiJ5£Lfci:r 
62. 90-Cfe«9, ^-fbtt»«>^ttJte35»ofc 0 :©m©t^^fyf-: ^aV^jCiS 
#tta|5tt4. 9GPa-Cfcofc 0 

Mfe^J 1 

[0075] ##^JlT*^Lfc^y^>'^7ifV^5%=arv'W'>'^100gtCl % ^rbvTth* 
^>7V1. 65g£?^PU ^^#fflMTT150 , C30^ra*Pfl&bfCo C<D*§i££^ 
«:ffiV>-cai3mU ^^^PGMEA-eB^Lf^o r©^#£OPGMEAili2 
5g-efco^ 0 JKV^-C-tOjg^SraijaWSO. 2^^nXDPTFE'>U>'^7-f/^— (T 
HV<^^^±^)T^^bfc 0 ^(Drnm^MmO. 2cm(4>(V?-hJ¥£0. 5mm© 
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[0076] ^^n^>y*^<DIR^^h/Kt % 1050~1200cm~'ttjiI\:fc e ktM50cm~ l 
<DSi-OU^tK&^5<vM s 1280cm" 1 *3<tt/780cm"'<DSi-C^(cS^<!ai|X, 
2980cm" , OC-H^'^tvlS^<ia>iX^fe'bH, 3350cm" , *3j:TJ ? 1200cm" , (DN 

j^^UTV^Ce IR^^h/^t^tdLT, 1050-1200cm" l ^itt(DSi-O^(cS 
<5<M (PI) (Ommt, 1 280cnf '^Si-C^^g-XSMX (P2) <Dffim<Dlfc&%. 
mLtcbZ^ (Pl©^)/(P2®a){i22. 4T**?ofc e 
[0077] ^bttfcv-y^K^M^tfofc^^, it^m^^2. 81, 39g/cm 3 , 

[0078] #bttfc^mit23 e Cta*}-MS50%(O^4 3 ^ljira^aLf^, WSJfc 

/V-Cfcofc 0 roH^ty-fyfyr- v'a^fefCtS^^^e. 2GPa-?&ofc 0 

[0079] ^MlX^J^Ltc^V^^y^(D5%^y^mmi00s^ "Th^T^h* 
^yy^l. 25g?r^PU, ^^#H^TT*150°C30^P H ^P^L/c 0 ~<DmWi&^ 
#u~<?—$:m\,^xm%fc^ ^^rPGMEATBi^bfCo rrottOPGMEAi{j:9 

tt$iMCR-C13(^p R a^))^3. 2gg:AU ^f{f #IS^TT?80^3B#PdWPflftLfc o 
r(D^^)^®4^'J^Ufci^r598gT'$>o^(DT\ £r/Bl>-Ot3?i 
U ^T*£>£PGMEA£$J3 lgli3S£-£-C[S^#^ 1 5%(DPGMEA^^#fc 
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0%)100 t CT35>NU, ot >t»l 90t^;/^l/-h±-C3^(m^^t, Hfci^C* life 
»£*#HI«*350t;/30#l«|«SJjfcU 5/y*««jfSr^ 0 
[0080] ^Hfc^y#1CJi£<DIR;*^h/Wi, 1020-1200cm~ 'ttjtf, *3J:tM50cm" 1 
(DSi-0^(^S<5<!aiIX % 1280cm" , *3«tt) ? 780cm" , (DSi-C*S'^(-S^<®llK, 
2980cm" l COC-H^^S^<!St|X^fePjtL, 3350cm" , *3j:t)«1200cm" I CDN 
-H^iZ.m<S< ® Jfc , *S«fc tffcK (#y ^ U^^i/) ^ n bf /U*JH 3 - 

k^CLT, 1020-1200cm" , ^afiOSi-O^{^-^<Pi^HX(Pl)<Dt5i»i % 128 
Ocm _1 OSi-C^^S^<Pi^HK(P2)coffi^^l:bSr^WL^^6, (Plffi3B)/(P 

2®«)«22. 7t?&*> % &^m2-cmfi>tifc>!)$mmbiti&vT, si-oje-a-tcts 

[0081] #feftfc^y#fflg|<£M£^ofci:^ JfcWI«apf42. 2 4, fc&l. 29g/cm : \ 

^23t:tS^mS50%O^4 3 t-l3lK^Bbfc^,^itm«^S'J^Ufcir 
62. 27T>&«9, fc>-f d»fc±#UtaS N Hffi±WJS©3feV'»W'^V'-ea>o7^o 
[0082] Z<Dm(Dl~M>^>^~^B^mz£ZWVkmn5. 2GPa-?&ofc 0 &bt^y;*7 
«moa^X^«5cmmafe(-J;l9^^bfc^r6,^?L^^18A-Cfcofc 0 

HJfeFd 3 

[0083] ^h^r±h^^yy><D{xt>^^^hVT±h^>^^m^^tcu^n, mm 

— *^1ttt2HfcW^<Rt"?*>ofc. i-*t>*>, 1020-1200cm" 1 #i£ > 
tJ«450cm" 1 (OSi-Oj|iS-g'^S<5<!aiR % 1280cm" 1 *3j:t/780cm" 1 (DSi-C^'a'{C 
S^<3fci|X> 2980cm _1 ^)C-H^{c:S^<M^J6btb, 3350cm _1 *3j;U?12 
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it 0 IRX^thfrZhb^LT. 1020-1200cm -, M3fi<DSi-O*i!i-^{cS^<^»lSi(P 
l)(Dffimt, 1280cm' 1 <DSi-Cte&\zm^<MM(P2)<Dm&<Dfc&&&LtzkZ 
5, (PliHiS()/(P2iFi®)(i20. 

[0084] ^bnyji^y^wBJEoffgiSrtToyt^*, \mi&m±2. 30, 2i g / C m 3 , 

^23 < CtaWS50%O^f(Clil(ffl^f*Lfc^, S«Jt1»«*4rSlJ^L^tw 
[0085] Z.<Dm?>-}'M>*?>7— ->ai4fe^J:*JW4*W:5. lGPa-Cfcofco SfefOU* 

[0086] tKn^^(7Hy^W-^dr^)rntVV^^y=aw- >©ftt>9lC*¥*&4HF-»as 

s isWgmZ'&tlo nhtltcm(DlR^^b/^B\^tzt^s 1030-1200cm _1 
Hj&, *3«tTJ ? 450cm" 1 (DSi-O^-a-(CS^<^l|X, 1270cm~ 1 *5j;T>*780cm" 1 (DSi 
-C1©^Jj:3£<5<KJR % 2980cm" 1 (Z)C-H^(cS^<P^i|X^j6&>H > 3350cm' 
1 *3j;t^l200cm _1 (^N-H^{cS^<^iiX, :|3j:lJW^W'>'^!J=!*-/M^vV 

Pb/l'&iskteLX* 1030— 1200cm" 1 Mi£(DSi-O^^S^<Pi^l|X(Pl)(Offi^ 
1280cm _1 (DSi-C^(c:S^<P^liK(P2)Wffi^it^ttiUfc^5, (Plffi 
Sl)/(P2ffiS0tt21. 9T'feo/d c 
[0087] ftbtl1ti'V% J Rm<DWffi&n<>1tkZLZ> > ttmmmtt. 35, SOg/cm 3 , 

^23^^«50%(^^4 1 ^ljl^^«Lfc^,S^Jtil«^»J^Lfc^ 
52. 38-efc<9, *?Td^C±#b^S, HfflilHJJBO/iVMx^/V-efcofc, 
[0088] rOiCt/^^fyf— >3^)fe}aS#t$«5. 3GPa-C'&>ofc 0 £kf^>!J;27 
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[0089] 1 rt*7T±b*i/i'7><r>mnm&l. 65g(C, \zb'a**sW\)=.?-l'>**i')'7v\* 

Lxis\)*Km&wz. fahtifcm<BiR*<<*b/*'&mfei>tikzz>* 1040-1200C 

m'^iffi, te&X$460cm~ l <DSi-Oi&&\Z.&<5<i£tils 1250cm~ , *5<tU ? 750cm" , 
<DSi-C@i&lzm<5<Wl&, 2980cm~ i <DC-l-im&{zm<5<»Mtf$&&btl, 3350 

ft^LTV^Co IR^^M^^-LT^ 1040— 1200cm" , ^ifi(7)Si-O^^ 
m^<»M (Pi) OjEtfS^ 1 280cm~ 1 tf>Si-C^K:£-'3<@fciiX (P2) <D\Eim<nitZ 
ftMLtckZ^ (Pl®8D/(P2tB8Dtt23. n?<fcofc e 
[0090] ^btbfc^y*«l»(OfPffiS:tTo^ti6, Jfcflt«*tt2. 52, Ml. 37g/cm\ 

^23 < ctg*tM^5o%o^^^{ciii^^©b^, mmttffimm&mfei,izkz 

52. 53t?&«9, a>fc±#Ufcas, ^ffl±Fn^II(D&V^^/l^&ofc 0 
[0091] r^HOt^yfyr- i^a>-&{C«J;5#^(i5. 5GPaTfcofc 0 

[0092] ^^^^•T'5^^?a^$r350 0 Cd^400 <:, C^^HLfcJ^^«, HJfefllltPI 

^tisy#wmk\ZbJv1&4kfim<* i050-i200cm _1 ttiaosi-ofc!r£K:&<5 

<Pj£liX (PI) ©Sflfc* 1 280cm~ 1 <DSi-Cft^e:g^<^lfc (P2) <Z)ffi«<7>JtSr»ffi 
(Plffi»)/(P2ffij«)ttl7. 0-efcofCo 

[0093] mbntci<'V*wm<Dwm*ft'otckz^ itmmm^2. 2u 3i g / C m 3 , 

rtSPJCS^tt54MPa % ^7^Pfi#J^ff«3Aim^±T**)ofCo Sfc, WfetbfeffllSra 
^23^^SS50%^^M*^lMffi^BLfc^,SSJtflffl:^aiJ^bfctr: 
52. 25t?*>«9, ;b-W--L#U^ ^ffli^IlOftl>i^/i^&ofc 0 
[0094] Z<Dm<O^M^>v—i f sa^ffiZ.&Z>W&&&5. OGPaT'fcofdo ^klCv^ 

[0095] *mkmteMik&&i&tz>ks *&mte.&z>mj&to&m^iMX, mm4oox;sx± 
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"Tzzttfi-zzZo swat, ^*fr*-m&&Vb&xMm=xh<D®Wi.&mz>zbi>x 

[oo96] T*h*isi^>fc&m&m^t&^m&\z.^xm^iz* -tfttt. &%mix 
ftmumistz* z.<D&m&^'*#i"-#—&m^xwkmu ^^pgmea-c©^ 

LfCo r0£t<DPGMEAfi;{i95g-e&o;fc 0 £blz.Kh*v*i/(#})=-?-U-y**i/)zf 

&T"C80t;3l#raaqf»Ui. ^^^^<^Kfl:SraySL^^95g-Cfcoy5i<D-e, 

15%<DPGMEA}g?£$r#fc 0 ^V>T^r(D^^iim^0. 25^n:/<Z>PTFE>'!; 
>*?y4fl,9— {TV'^^yf&^XmmUt* *:<Dmm*W&lO. 2cm 
KJ¥£0. SmnKO^ya^^^/N— Jbd^fcVn— SrfflWC, 1500rpm/20# 
©*#-eft*U P«oy t cfe^240#ffi^y-^-Art(23°CtB^M^4O%) mjfe 
»Ut(MXm) 0 ^^a^*:^— fc*ft#Hft«t» (23°C(C*3«+B*fSS4 
0%) 100^3^-^, OV^190 < C(Z>^s/^U-h±T?3^WAP|^b, ^WT, ft 

^^#ia^4 3 35o < G/3o^r H m^b, >>y^K^#fc 0 

[0097] ^feiXfeVU^WIIjlWIR^^^WVtt, 1020-1200cm~ l f*jfi, *5,fctM50cnf 1 
OSi-Ojj^^g^OfcJR, 1280cm" 1 *5j;TJ ? 780cm" 1 (DSi-C^^^S^<Pi^lUl, 
298Ocm" 1 (DC-H^^^S<5<©H5lJ0^j^t 5 n, 3350cm" '^J^l 200cm" 1 ON 

Vfcl£^<&lfctt&5fcLTV\fc 0 IR^^h/W^i^bT, 1020-1 200cm" 1 ttifi 
<OSi-0^^^<®lR(Pl)<7)®fi|t. 1280cm" 1 OSi-CM-^tc£^<^ltSt(P 
l)cD®fflOJt^mbfc^5, (Pl®«)/(P2E«)ttl7. 4-efcofc 0 

[0098] 'ftbnt-yyxmmmmz'rt^tcb^ itmrnm^. 64, lsg/cm 3 . 
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[0099] wCOfl^O-^y^^xV^— ^3^&{dJ:S3^+!t:45{i4. 2GPa-Cfco*: 0 

[oioo] r-feh^^>7^b-^^^^n-ti:-f % d^nmx^^m&b^i&^tcov^Tisj^ 

. 2cm(4'fV^K I?£0. SmmlO^a^i/N-il^tVa-^-^V^, 15 
00rpm/20#tf>&#-?»>U $<bte£ia"T?3#Mft*ft$ii-fc 0 ^O^nV^xA 
-fc^^ffl^C* (23 < C(Cfctt6t0*j-m^4O%) 100 < C'C3#IHL ol v?190t;tf> 
*S/K7V- h±-C3^W7JQf?ftL, «EV*"C, ft*»#BB*+350t:/30#M«a* 

[0101] ^fenyt^y*a«OIR^^h/^f4, 1020~1200cm~V^fi, ^tMSOcm -1 
OSi-0^(cS^<eSHX x 1280cm" 1 io<i;tJ ? 780cm~ 1 <^Si-C^dS^5<Pi^l|X, 
2980cm _1 <OC-H^#(cS^<®i|X, 3350cm" 1 ^3j:T>*1200cm" 1 ON-HM-^(C 
£<K®J&, 920cm~ 1 *5iU?3700cm" 1 #35(Dyn-K^Si-OH^'a-(^S<5<Pii 

[0102] mbixtc^vzmm<nmffi*ft'otck^ mjm&<»ucmwKa. 65xh^tc 

^#H^ t P(?aS25 t CtB^fmS40%)T*3B#p H 1^«^^«4. 5£M;t, 

[0103] [vy*KDMbtt©fMiii^] 

X50mm)&<H4ifcflk *frNaOH7K*g»u 3rH HO *^MOj«-e£<i5fc^U ft 

2 4 
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5t{i,4192ALF-r>-^— ^*T^?^lP— KtLJtt)* 
Q. A. Woolamt±$!j)£fflV^>o it^m^{il8fla^^-vr-<T(COV>-C, t^: 
= (^^^>'^[pF])X(|j!t|!?[ M m])/35. 4 

[0104] 

WM\0. 16cm(4-l'^) > /¥-$0. SmmCD^U^^^^N— (Dli^t^^fftl 

(m^[g/cm 3 ]) = (IRfi«Cg])/(JKffC/im])/0. 008 
[0105] am 

jiM!20. 32cm(8^>^ L ) > iP^lmm^v-y^^^N— O^r"9?rFLX-2320§JU' 

^ijtete^ £i&(23 < C)Kljg3Ufc&, ^^tfJlBW-if-rt^^^J^-ertTO 
^SrSiJ^i-So &4b\ RJgtt* M-44m&%=&W*—#—Q. A. Woolam*±$Sl) 

[0106] **7v*tatmmm 

\?>=x-b8kxmm^xf&mu &m<D^m^$t^x^v*'Mmfcmt£itz> 0 mm 
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[0107] mmi±2d>±>2^s>Ml 

Nano Indcnter DCM) \Z£>QW&&&fl>\'fe-f2> e 

[0108] Mmm 

[oio9] *&wiz, ^vtii&mmmt. Mcm<Dwmm^^\m^o^mm^nm 

[Olio] *&Wlz£fr>VJjn&Wl*, JifEUhJ;?^ ^Wlfe^^^JS^Tilfe^^ 
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